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Abstract of JP81 161 12 

PURPOSE: To provide an optical fiber 
amplifier by which a plurality of beams of 
signal light whose quantity of input light and 
wavelength band are different can be amplified 
at an equal gain. CONSTITUTION: A beam of 
1.56-&mu m signal light 51 and a beam of 
1.53-&mu m signal light 53 are multiplexed, 
and they are incident on an erbium-doped 
optical fiber 32 form an optical fiber 34. A 
beam of exciting light 56 from a semiconductor 
laser 12 for excitation at a wavelength of 
1.48&mu m is multiplexed with the beams of 
signal light by a multiplexer-branching filter 22 
so as to be input to the doped optical fiber 32. 
The beam of exciting light 56 which has been 
transmitted through the doped optical fiber 32 
is input to a doped optical fiber 33 via a 
multiplexer-branching filter 24. The beam of 
1.56-&mu m signal light 52 out of both beams 
of amplified signal light is branched by the 
multiplexer- branching filter 24, and it is output 
via an optical fiber 35. On the other hand, a 
beam of 1.53-&mu m signal light 54 is 
branched by the multiplexer-branching filter 
24, and it is input to the doped optical fiber 33. 
At this time, the beam of 1.53-&mu m signal 
light 54 is amplified additionally by a beam of 
transmitted exciting light, and it is then output 
by an optical fiber 36. 



J2 33 




52 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP81 161 12&F=0 



2008/07/10 




(19)0*H4#fF/f (JP) (12) ^ ^ 4^ it ^ ^ (A) (ll)»lffflH4i58S^ 

#^¥8-116112 

(43)^HB ¥^8^0996) 53 7 B 

(BDintcL^ mm^ jfp^mmmn^ fi m^&^mm 

HOIS 3/07 
G 0 2 B 6/00 
G 0 2 F 1/35 5 0 1 



G 0 2 B 6/ 00 E 
H 0 4 B 9/ 00 J 

m m:^m(omo ol le m s»h«-)K< 



(21)fflS«^ 


WH¥7 -216201 




000005821 
















¥J« 7 ^(1995) 8 ^240 












a2mmm 








#H¥6 -200657 








(32)«5feH 


^6 (1994)8 ^250 










B* (JP) 




m 






























^ wm 




























(74)«aA 







(54) [%m(D^m ^yr^/Wm&^^ZS5ftyr^/^&Mi^y^y'A 



(57) [^1^] 32 

1 . 56 // mm^3fe51 *t 1 . 53 |i m{i-^5t53fi^ 
1 2;£)^t,a)®lfi5t56t. '&;:S-:^;:KS§2 2lz<t tjfi^^fe 

%vt-(^^2i ^m.m L fcafi^t 56f±. • i^^m^ ^ 

;K*ix. 3fe:7T-</<35^Sr£ti:ti**t'5o -:^1.53/ym 
3fe541i^ifi . 5^^^Sg24lc y S ttr K- 3^3t 3? T 
/N'33-^<tA:^S=iX'5»o ccr*1.53//mpt54fi, Si^Sifi 




(2) !t$IB3}io8-116112 



f±. sfrlHSg2co^i•^^felcJ!^-r■5^|J^#J;y t,;tL^?lJ^#^B^r 

[if*^6] fJiaiaiE3fe3SI=J:oT^fi£**tfctiJfSll 

T-l'/N'iiltSSo 

IBItJiJ Wlc^jS **tfc1S»cD*±SaSAD3fe ^ r -< / ^<0 
ai±|g|5fl3^Rr^^A^(-SiK*H-CL^-5if*]S 1 lc|E«©3fe7 

3t 3? T / «D it * l-K 1+ p. ;h.r L^ S iS*^ 2 S fc (± 3 IC 

;-R:gSJsiat/iiiiHm2«)jBEfi«i-#**i-r. insHm2cD 
[i»*]S 1 o ] mfiEjaeita) jRfiii. siiiHm 1 ©ass 



[if *31 1 1 1 flSSm 1 0<i^3t<D jKfi(±fISBm 2 (D 

i@**t-cfcy. SM2fl)fi#3ta>;-efii±Tv^;u^ii$ 

ta * ^ 5 2 A tH * SB «■ <!: . 

1 Adi^SB^&r/Sm 2 Atii:fta5^J'(=mS!*^xfc3t 

:7 7"r/^igi|i5g|5<!:. $fiS^fc}R:^isi5tiiil"S»-e&c3r. 
it5ijMi~S8i**tfcsiacD#±sasiD3t:7 7"i'/^t. s 

^mfL. A**+i.fcm'S5;-fiS^i#o«SlO)<i#5t^3fe 

-r/\'iii|i§si5-es.y, 

mm 1 AtiJ*sp^^lcil«wlceffi■r■5^^•jfi¥R^ jE(3«s 
x.-cL>5. j!ji:siBi3tiiitiis= 

ia^2(D«#3ti:> tfrlEm2AtiJ:^a5l::Ai]*:txfcflSB 

mirofi#3fe<t^^jKL. mm^<r)m^%:8l.xswi.%zai 
2iciat6a)3tii:*[£ii3ti§itisif„ 

[if*«l4] |^IfBm2Aa:^§P5i•A^t.A^]*:afc«tr 

as*n jt :7 7 -r / <a)3t * I- A A ^ i) to (D ^fii X. 
rL^i., is*«i 2icia«sro5R:^iS]3tig1>iSo 
[it*3S 1 5 ] ftSBIg 1 Atb*ffl5«'lcm 1 ©it-tl— + 

si^tix, flfrfBS2Atb*SP^^i-s m2ro3fe-b— 

4^a.U-^i$-iiSxfc, M*«1 2lc|5«(Dj5:^|S]3feliiti 

[W*«i6] ttrfBmiAai*sp«'i:imi<D^js-i^ 
as. &t/m2roii#3fe^«stii-r-5mi 

SSI <0fi^3t^1tbb-r -5)112 0)53^8. iio:Km2<o 



(3) 



2CDfi^3fei*. mm.m\zmm^tifzmmo^^±mmm^ 
mmt. 20 

m2Aai:?j§P5j^^. ismi <75m-§-3fea)A:/3;Rt/ism2co 
fi^7fecDtli:tl$•^T3m2Atli*a5^i:. ami Adiitias 30 

m.m^\zmf^^*ifzm^(Dn±mmimtftyr^y<t. m 

A±i*nfcS^f^;«S^}^oSaSEa)fi^3fe^5fe 

^%L(om^%<o o -^(Dm 1 (D{i^5t(i. i^mmz^mts 

am 1 Aiii:bg5^icaRWfces-r-55^*^^^iEic{i 

^(DTi-a^um^titzm^^^mmL. mt^mzom 
^3t<tLr. n^&<oy'iy^J\.mm^*ltzm^^^^^m-r 



[000 1] 
[0 0 0 2] 

^±m^:r>^m&^^tzisb(ommm^^mttiiy- 
■^^mt^ Wi&^^^±m\^~'Zft^yT^/<\zm^'t^ 
^'h^^tim^xi'^^o ^(o^yT-^y^mm^izm^ 

[00 0 3] :z(0^5ts:f&-B:\zj:^mmm^mmr^yj 

^Zit;!)<S:SRv^— • • ^-r h'i'x — ■ t-:? 
yPv- Vol.9, N0.9. (1991d^) mil05M;b^t,mi112 
H (Journal of Lightwave Technology. Vol.9. No. 9, 
pp. 1105-1112. 1991.)^zffl^^tLTl^'i,o 

[0 0 0 4] ^£^\z^ #S5t^m^*ffit^'5*^}^)<:sci)^ 

;t-- ■ ■ • ■ :t~ • v-* 9 3iiS: 

m ThD 2, 1993^. (OFC/IOOC'93. paper ThD2. 199 

-x:7-i/— ' 9 1 ii:fi:^p D 2 o- 1 . 1991^, (OFC 

91. paper PD20-1)(c. ^^J^#;'K«^^t^;!)<SL^^c:^A' >-t? 

j\^r^<^5iz%zPT-c/^m^^m^^mzt^mi-^:f57it< 

■ X— ■ X— ' 9 3ii:ft:m suE3-i. 19 

93^, (OAA'93, paper SuE3-l. pp. 70-73. 1993) lea 
M^HXl^^o 

[0 0 0 5] l^iTtKDm-^^. mm^\±t<i^-it^H^ 

^m^cDmmi^-itoyjmi^i^M-^tixi^ut^'ofzo 

[0 0 0 6] 

J\^m^(om^^\z{t^l^mm^^At^-t^^t\zti:^, ^ 
or. Myj\^%m^^^(o^5\z^ ztii^t:mm\zm^ 

^^m^izit. =&fi-^a)A:^3feMu^;u/»<:^^<M^f-2) 
[0 0 0 7] A:ti3ta;C)<M?^^saa)fi-^5t 



(4) 



!^ga¥08-116l12 



ci; fsi 5t 37 T / ^iiipisi ^ tiflt t- * z <b * g e*j <b 

[0 0 0 8] 

[0 0 0 9] m^m.mm\zmm^*itzmm.(D^±mmiB 

[0 0 10] MiaiE5fije<)(cJfi^^tL/c«l&c7)*±S^JtiP 
3t 3? T / <a)^ct^ icm 5^-163^ T >r / ^^fii X. r 

[0 0 1 1] ^^^Ll^llffi^f^srMi. fifE«aa5i?&±s 
[0 0 12] tti'-^Li^^mmmxit. m^'pu<t^- 

[oo 1 3] ^^f*LL^||ffift$®-e^i. fIlElti^5fe;TilCcfc 

±^laS^IP3t:7 7^/^a)A:tlgP(D^5I^^7^)^^cS^;^;K■CL^ 

[0 0 14] t^^Li-^mmmmvit. ifrisfidfi^^Mic^ 
[0 0 15] $f*Ll^^^6J^sxM±. m^<o&^^mz 

[0 0 16] ttf^Li^mmmmxit. mt^m^<Dm^!ft 
S55Em2cofi^3ta);:fisii. ffiismi o;:^:^ 



[00 1 7] Sf*LLN^J6ff$®XMi. fIta®lfi3tC0;:SS 
fi. t1HEmi<r);:eS»JlE*fc(iMIBm2(7);1^S«l|Elc# 

[0 0 18] ttf^Li^mmmmxit. mum^<Dm^ift 

c7);KSI*MfiH®2(r)fi-§-A(7);:fiScfcy t:^<. Km 1 (D 

[0 0 19] *«£B^(03tR:^fS]5feJtiiis§ifi, ii^^c<*t^,m 
t^^^Rismm 2 A£ii ^isp^ics j« * n^- 5t 7 7 ^ / <it 

'|iga5i:*fii:^fc5K:^fpl3tl§(iiSS-CfcoT. iS^37T^/< 

ae^fe^st^fii^. A*i*^xfcm?^cC^;:K:i^}#ossEC7) 

LAN*. SSaa)<i^3t(D5*»(7)®1(7)^i^3t(i. SlS 

bSitiiofcsm 1 cDfi-^3t*ism 1 At±j:*3a5^fcg« 
[0 0 2O] ttf^Li^mmmmxit. Msemi Atij:tisp 

^A^t>A:b^;KfcM5am2(Dfi^5ti:. ttrism2 A£li:t) 

fc^SE(7)i?&±s^jta3fe ^ T / <a) A ±1 gp f r A:ti -r * 
[0 0 2 1] ^^^Ll^^^sJ^s-eli. Mfsm2At±i:tia5 

5^^A^bA:tl$;f^frfIiBm1 Mf5it^J(cg«t 
^;KfcSSS(7)ft±@^JtiP^Z7T-r/<a)it*(cA±J-r*fc 

[0022] MSami At±i:bg|5«^lzmi t7)5fe-9— 

-^^fi^. t!r8am2Atti:taffl5»iz. m2(D5fe-9— 

40 ^ ^<lK.r L^T^fiL^o 

[0023] fJlHm 1 A£±J>]gP»lzS 1 • 

^Sfii^. «!riHm2Aa±iSP^izm2co^;:6 ■ 
[0 0 2 4] *^Bj(05fe37T-r/<ei3ivx^A(i. mi 

3fe$eitii-r^m2(DS3fe§i. Rummz<r>m^ift^ih^ 
r^mz<Dm^%m^^t2Simmt. m^mmtmsim 

50 &<Dm4^\zwf^Htz%yT-c^<m^^t^m^fz^zf 



(5) 



!^Ba¥08-116112 



[0 0 2 5] ttf-^Li^mmr^mvit. ffiriHm i a^fi-^* 

[0 0 2 6] *f|B^(D^:^f^3t3?T^/<fei3li>Xi^A 

^m2os5fes. Rummzom^ 

^±^^^mzm<(^-t^^z?r-(^^mm^x^'ox. l 

\zi^mr^^}&^^^w\zm^. ^coz^icj;y±fBg 
[0 0 2 7] titf^Li^mmmmxit^ MiBm 1 0)^1^* 

[0 0 2 8] z<Djz5\z. *fe0^-eii. 



[0 0 2 9] ^&±S^J!ra5t^T^/<a)-:&A^ba 

ft±S3s^ID3t:7T-r/<^DS4S7^)^bale^t;*A:tl■r >5 
li^ii. j:yi£t>A^i3tateHic:b/cyipj#t«(a*fT5 

[0 0 3 0] m^tft<Dxmmzml^^±mmts^\^y7-c 

10 ^A:tl^feaA<:^^L^ii^^c^,^^^!^tt^3l#■r*c^7^l< 

[003 1] Z0^otsmmmm^^u'5tfty7^ 
^^m^m^m^^mzmi'^^ztXs ^m^fft^i^myj^ 

[0 0 3 2] 

[0 0 3 3] ^-r. XJUe'^A K-Z^3fe3?TY/<a)flH# 
20 }&^n\t.^m2\Z7riT, m\z^^^^^\zt^y7>C/^<Dm 

/^m<ti. se um(D^mm\z-<?}&3i\zmM-t^ayti^S: 

[0 0 3 4] ^/r. 7:^p^^^li•x^' e^^;um^fcit 

■eifift-r^C<t[z/.t^o COcfc^^Cii^. 1. 56^m 
«|-iSA;ti7:hP^{i-§-S. 1. 5 3 //mSlc{gA:^T 

[0 0 3 5] ]>j.T(Dmmm(Dm.^\zii^i\x\t. n-ucr 

L. v^;u^I-^-c?^iS^n^ 1 - 5 3 /^m^fe* 
2CDfi-^3fej it-r^o ^fc. mi^i^5fea)A:ti3fea* o 

dBmirL. ll2fi-^5tC75A±l3ta$'-3 O d Bm^-r 

40 [0 0 3 6] {mMm^) \>XT. m^^^m\^t^t<^. 

[0 0 3 7] m^<D^z?T-(^<m^mt. j^gajS^f^ 
aa(7){i^3fe;b<A:^^n*m-cOA±iaS*t. ^(DA:tiSS 

50 <Dm^% (m2(Dfi-^3t5 3) A:^iglcA±l**l,. 



(6) 



iNJg8¥08-116112 



[0 0 3 8] igifSSiiii. m^RiSmzom^tfts ^RU 
eoAK-::f*^7'-r/<3 25^1/3 3 (i. ^^-^^m 

(i. mi x;i.e':7AK-3^7t377'-f/<3 2^ejSLr^ 

fzW^(r>m^±(no-^. ie2a)fi^5t5 3*m2x;ue 
O A K-^5fe 3? r>r/< 3 3 icfe^^-:^. mi a)fi-^3t lo 
5 1 *SS?»fc5^SILr3t:7T-</<3 5fzA:ti-r^o 

[GO 3 9] mi a)fi-^5fe5 1 (i. TfeT-rVU-iSr 2 6 

^ti^o ai:^^;Kfcm 1 cDfi-^3fel±. Hi i IcfctA-c. 
r5 2j tf^^n^o m2x;ut*'i7A K-:/3fe^T-r/< 

3 3T*lg(B^+Lfcm2<Dfi^3t5 3I±. %T^V\^-~^ 

2.i-bmK^^f:i%^T^ i^z 6*:frLrai:fciiSlztb:ti 
^tL^o t±i:^^;Kfcm2(Dfi^3fefi. llI1lcfct^r. 
rs 4j -e^^tL-So 

[0 0 4 0] igifMSPIi. mi3^t/m2x;ueOAK-Z^ 20 

8/im) 5 6^tlilt-r-5ae^*^<*L/-if 1 2^^L 
TL^^. 1. 4 8 /ini»a?®iS3tii. ■ 53^;'K§|2 2 
lcJ:oT1. 5 5/im»CDti-^3t<b:^;1i*;K. mi x;u 
e^AK-3^^^r^/<3 2fcA:b**i-So mi5it/m 

2 a)fi^3t 5 1 5 3 fi. 3tr V U— iSi 2 5 7b<SA 

*tLfr3fe:?r^A3 4$-:frLT. ■ 5^^a6S2 2 (zA 
:ti*;h.*o 1. 4 8 jum«(7)Sifi3tli. ■ 5^';:fiS2 
4$-SMLr. m2x;ut*'5'AK-3^3fe3?T'r/<3 3IC 
A±»^tL. m2x;ue'i;AK— :/5fe^T^/<3 3$^=tj®l 30 
e-r^o -a)5fe^T^/^ii*SSl:ifi^3tA<AltLfcii^ 

[O O 4 1 ] mi (7)fi-^3fe5 1 -efe* 1 . 5 

m2<7)fi-^7lc5 3-C:&^ 1 . 5 3 //m{i#3fef±. 
^fe^^T'-T/O 4(DA:^5gl::Alt**i.'i)o 1. 4 8jumil!i 
' 6^)&^2 ZVm^^S 1 3 t^)& 

xjue^^A K-::^3fe37T-r/<3 2lzA:b*;K^o 

M^Lfci^Mfi£5^^;!)<^;'ffi - 5i'jK§S2 4 ^igrx;ue 

OA K— :^7fe:7T-r/<3 3[cA^$n^o 1. se/^m 40 
vu— 2 6$-iliaL-ctli:^^tL^o 1. S3^ 

mfi-^5fe5 3(i^;:fi ■ ^;16S|2 4^ilM^. x;ueOA 

K— ::f3t:77-^/^3 3icA±)*:K^o Z(0x;ueOAK 
— 3^3t:7r-</<3 3lzfct^r. 1. 5 3 mfi-^3fe 5 3 

[0 0 4 2] mzit. mi 3ii/m2(7)«-^7fca)A:ti*» 

(istfi) iz^-r^mmm&iftmi mw ^tf-To ii!3;bN 

1. 5 6/im(Dmi 0?fi-§-3tfi(t*AI*LfcS^. 50 



x;ue'!7A K-:>'3fe37T-r/^3 2^mmr^m&iftt<^ 

0-3 OmW=t&^Ci:;b<t5)!)^^o ^fcm 1 
A:^5feaA<ISd Bm (^3-efiMx(f+5 d Bm) r% 
m2(D{f-^3feS-2 O 3 d Bm^X-mit^ittzigi'^ 

T-t. 1 0mwgjt(7)l!ifi3fe7!}<. xjue^t^AK— ::^5fe:? 

7^/<3 2^SiaLTfcy. CCDiae^tefi. «£*(7)«/S 

*T*[iS^i:^j:-3rLN/higM®iE5^$-. m2(7)xvueO 
A K-:^pt:?T^/<3 3fcAit^-tJ:. *4xt*l:4,(cmi 
CD(i^3feS•^L^/zm 2 C^ff-^Tt/clt^m 2 (;)x;ueO A 

K-::^5t:7T-r/<3 3icAl^^i±-2)o z5-r^::tv. 

mL. "tayf^m. mzcDm^tftiztntLxtm^cDm^^ 
iziet-t:tmmtmm<omm^^?L^ztf)<ojmtts^. 
[0 0 4 3] z <Dmmm(Dmf&iz J: ij^ m^Rumzco 
m^^om^^^mmizv^tz c i: ^ m 4 ^mi^xmM-r 

^i^5fea)f^J^#^^LrL^^o zcom^. nit. 

-e&y. ofi. ^7>r/<3 3;!i<fc^<b#co3pH#-e&-S). 
^fci. 5 e/^mofi-^^fettDS^itr'^-Sct^. 0 4* 

ic. mtLX^. 5 6 A^ma)fi■^3fe<7)^^J^#^^Lrfct^ 
fco d^Tv 1. 5 6/imfi^3fea)A:^3feS(iH-5 d B 
mCD— Sir Lrl^'So 
[0 0 4 4] CCD^J£)^t>. 1. 5 3 /im(D^H#0<b:. 
1. 5 6/ym^7)f^i^#•*^:^i. 1. B 3 fJm<0Xti^mt<- 
4 O 2 0 d Bm(DmmX\^i^fs\mmzts:'oXl^^Z 

tt^^t^^o zH\tmMmxmm\^tz^o\z. 1.53 

A/m(Dfi-^3t)!)<x;ue'^A K— 7^3^37 t-T/n* 3 2r*lgiH 
$ t>fC5t^r-r/^3 3-Clii|iI^;K/rfcA6T* 
fc^o ca)^fS||7^)^^. A:ti;'fififcJ;l/A:ti3feSa)M?tf 

1. 5 3A/mfcJ;l/1. 5 6 /imC7?fi^5fea)**l#^f5 
lS|5]SSfz T* # ^ it L^ -5 o ^ tj 1 5i 

[0 0 4 5] {mMmz) laT. El5^#gBL>^d:7b^t>. 

*«H^ ic J; ^ * :7 T ^ / <^m^^(om<omMm ^mm\zm. 
mt^o tjits. \iiT(Dmm\ztsi^x. mzwimLtzmm 
m0MJi;^'t^s^i^\z\tm-(D^mmm:mto 

[0046] m5(D^y7^/<m^^^tm^(Di^yT^ 
z<Dm&tftMtLX ^ , 4 a ^n\<0Eh^&m^^mii^ly—*f 

1 3^MfCfiS^. 1 3 7!)^t>SCl***L 

fcififiife^xjue'^A K— 3^3t3?r-f /<3 3izAt^^^ 
tzisbCD-^^ ■ ^^^;K«2 3^x;ueOAK~:/5t377-</< 
3 3 ir^fer-r VU-^ 2 7 <b (^MfclSltr t^'SiSI:Ife 
-So Z<D^)& ' i^}^mz 3{t. 1. 4 8)um3t5^l/1 . 
5 5um^\Zt^LX^^ ' ^m^^ff^o 

[0 0 4 7] z<D9tzfT-c/<m^mlzz'0(o^^^xm 



(7) 



[O O 4 8] m 1 Off-^5fe5 1 -efc-S 1 . 5 6//mfi-^ 

3^S2 2-efi-§-3t5 1 fcj:i;5 3 i:^;:K$tL. JLj[,\iO 
(ifi^pfes 1 fc^^fct/s 3^ig*SLfc^. sa^LfcSillS 
✓ <3 3lcA:^*+i-5o 1. 5 6 // m(i-^5fe 5 1 (i^ifi • 

S2 4^Sia^. x^ue^^AK— ::^?t:77^/<3 3fcA 

5t5 3 (t-^ifiSn. x;ue'!7A h*— :>'77t-</<3 3ICA 
***l*o CCOX^ue'i'ix K— :>'3fe:7T-r/<3 3lCfcL^ 
T. 1. 5 3jum(i^3fe5 3(*ig|i&Lfcae7fe5 6<tift 
e^feS 7(Cj:yigi|iiSFtl. 3feT>r VU-^ 2 7 ^^Tffi 

[0049] ll]3cfey. mi<75fi-^3^(DA:^3fea;E)<iSd 

B m m± i: :^ ^ i^m^izitmmmBtftmit^m ci/j^ * < 

>^ci:y. m2(D{i#5fe^ii*DSfi^-r'5fcli:i^+5>i:?£i:-5Z 

y%y7^/<3 3<Dmy3ii^£^=bmi^%^A^^it^mf& 

[0 0 5 0] (mmm3) laiT. mei^mLtj:t<i^^ 
:^%m\z^^^y7^/ ^m^s^(Dm.\zm<Dmmm^mm 

[005 1 ] ^6(03t^T-r/<iii|iS*b:^5C03t:7r^ 

13. x;ue'i7AK-^3fe::?7'-</<3 1 Mi&m^mt^ 

U— tf 1 1 • '&;KS2 1 t^m^Xl^^^lz;^ 

CCr% llfiffli|i«tt:U— tf 1 If*. &^0. 9 8 
//mC0®ie3t*ftlt-r^o ■ 5i';:fiS2 1 \tO. 9 8 
/^m*i:1. 5 5 um^t(D^}&' i^^^noo metzt^l^ 
5 5fiO. 9 8 /imSiS^t^^-ro 

[00 5 2] /<iii®siic2oa){i-^3fe7£»<A 

[0 0 5 3] miC0{i-^3fe5 1T*&^1. 5 6/^01(1-^ 

iftt^ mzcomm^s 3-e&^ 1 . 53 umm^^it. 

5t:77'-</<3 4A^t»Al^^^^^o O. 9 8 A/ mfiEie^fe 5 

5li#;:6 ■ ^}&m2 1 r*fi-^3t5 i ts^^xss 3 

x;ueOA K— :^:7T>r/^3 1 lcA:ti^4x-5)o 
■eBfi3t5 5(Cj;yii$g^ti/rfi-§-3fe5 1 fc<i:I/5 3 

it. ■ 5i'^§§2 2^grx;ueOAK— ::f3fe3?r-r 
3 2 izA:ti ^*i^o 5 6 • i^^^ 2 2 r* 

{f^^ts 1 fcci;r/5 3 ^^as^n. x;ueoAK— :^:7 

7'>f/<3 2irA:ti^n^o cz-c£bfi5fe5 6(i{i-^5t5 
1 fcJ:l/5 3^igteLfc^. MSLfcSil)«5^7b<^2^- 



53^;:g^S2 4^STx;ueOA K-:^7t:7T^/^3 3ICA 
ti^^^o 1. 5 6 Aim(i#3t5 1 (i^ffi ■ :^;:fiS2 4 

-Ij. 1- 5 3/im(t-^3fe5 3li^a-5^^;T£S2 4 
^Sofi^. x;ue':7AK-^5fe37T-r/<3 3lcA:ti^;K 

c(Dx;ue't7A K— ^3t37T>r/^3 3lc^ba^r. 

1. 5 3/im{i^3fe5 3fiSig£&fi7fefC<fcyiiipg^=+i. 

TtT^ VL/-^ 2 7 ^fi^3fe5 4^ Lrssrai***u 

10 [0 0 5 4] ^a;:KS(D(i^5t/)<A:ti^;K'5>«^. h- 
^ ;u(7) A:^5fea(7)iiJ[iDiZcfc y $1^1^140) *(bA<± i: ^ c 

tlCTS^o ^(Dii^lc*,. *«ifi£fcJ:ti(f(t#5feA:tigp 
*0. 9 8/ymS!lfi-r^C^-T5. (g$t^(b/><pIffii:?S: 

^fcs O. 9 8 /imafi3t<b 1 . 4 8 /^mSiesfelcJ; 
yi^B#(cliffi1-^ii^|z(i$S^^14a)'*{t:7E)<^i:^;t)<. 
*ffil£(zS$LNTIi1 . 4 8/ym3t(iO. 9 8 /ymlifi^MJgg 
Al* L >S l^ fc i^) -^-O) .fc 5 ?S PnlH fi^ C l^o 
[0 0 5 5] (||SfeM4) WiT. mi ^^mLts:t<i^. 

:^%m\z^^^y7^/<m^S0W.izi\^(Dmmm^mm 
iiife«!i (o j^f ^ gp^ (i - (7)#sB#^ ^ pfj-^ ^ 

[0 0 5 6] gl7(7?5t77^/<lgffi§g:|i. 
«St(0fi^3t;!)<A:ti*n^2O(0A:tiaS^. ^tL^,(7)A 

Um-^tltz^^: 1 . 5 6 /ymODfI-§-5fe (m 1 a)|i^3fe5 

<om^t^ {m2<Dmm^s 3) 53ii>^(DA:fcisi^A:^ 

[0 0 5 7] ii®aifi. m2<om^tft5 3<D^^mm^ 
x;ue'^7AK-z^7t;37T>r/<i 3 2<tmi ^^i/m 

2(Dfi-§-3fe5 1 3(Dmyj^m^i-^m2JiJ\.^'^ 

A K— r^5fe:?7>r/^i 3 3 <t ^*Lrl^^o .5vfcoa)x 
yue'^AK— :/3fez?r-r/<i 1 3 2S.i;i 3 3(i. -a-a 
' ^a^^LxmmtHxl^^o ■ :^;:fi 

SI 4 8li. mi(Ofi^3t5 1 tmi x;ue't;AK-::^ 
5fe37r>r/<1 3 2^feSL-C#fcm2(0fi-^3fe5 3t^ 
m2Xjue't7AK— Z^3t:77</^1 3 3IZA^ 
40 -r^o mi a)«^3t5 1 li. 3tT^ VU-tSi 1 2 6;b<}f 
A^;Kfc3fe:77-</<l 3 3^itLX^}& • 5i^;«S§l 4 8 
izAti^ti^o 

C0058] m2x;utfOAK-:>'3fe7r>r/<1 3 3 

iii|ig**Lfcm 1 Rifm 2 (om^^ s ^RU6 3\t. %t 

^ VU— ^ 2 7;!)<ff A^*tfc3fe:?r^/<3 6^:fhLT^ 

[0 0 5 9] Ig^iSPfi. mi&l/m2XJUt*':;AK-3^ 
3t^T-</^1 3 2&i;i 3 3 ^m^S.-t hMUt^t (S« 
1. 4 8/im) ^dJlt-r^Sl^ffl^^ftU— tf 1 2*:^ 
50 LTU^o m2a)fi-^5fe5 3(i. 3^7 Y V U-^ 2 5 



(8) 
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fZcfcoTi. 5 3 um(Dm2<Dm^^t^)&tH. m^ 

x^ue't^A K-3^3fe^r>r/^1 3 2^SiaLfc 1 . 4 8 

m2x;utfOAK-7^3t:7T-r/<i 3 3^tafi-r 
[0060] {mmms) HIT. ms^^MLtnt^i^. io 

**B-^ cfc ^ 3t 3^ 7 / <ii'BSa)lEicfl&a)3IJfe<5!l ^ PiSl 

[006 1] ^8(r»3t7T-r/<iti|'iSf <bIil7<7)5t^T-r 

/<1 3 3 tptT-f VU— ^ 2 7 t<Dm\zmfXl^^^\Z 20 

1. 5 5 jum3felc^L-C^;:e ■ ^^^;:e*fT5o 
[0 0 6 2] (^Sfe^6) iUT. ^9*#raL/ci:7!j<b. 
*^BJ [z <fc ^ ^ 37 T >r / ^li*I§&(7)MI::ft!2(7)||ffl^ * Pffl 
iClftBJ-r^o ]aT(7)i^£B^ICfcL^T. SElCfJiB^Lfc 

[0063] ^9CD3t377-r/<lg*§§l<t^8<7)5fe:7T-r 

iz. x;ueOAK--::^3fe:7r^/'Ci 3 1 1. mf&m^m 
i^iy--^^ 1 ^7&^z ^ t^m^xi^^Miz 30 
fe^o zzx. @!lfiffl#«i*U— 1 ;:K«o. 9 

8 juma)aE5fe*ftS*^^o - ^)&^Z Mto. 9 
8 /im^^it 1 . 5 5 ^m%(D'^}& - 5^;1$^fT5o 

[0 0 6 4] immmi) i^t. m i o^#RBL^i:;{)< 

*f6B^(Ccfc^5iR:>3fSl3^igfliI§|<7)||ffi^^i¥aaizK^ 

-r^o ^cfc. iuTa)i5iB^[z^3L^r. miz^MLtzmmm 
[0 0 6 5] :^mmm<Di^mmmt. m^<Dmmmtm 

m\z^&3:^. 4 8 /^ma)®lfiffi^«tt:U— If 1 2. 
1. 4SfJn\tftt^. 5 6 fumtftCD^^' ^)&^2 2^ 40 

5 5 um]>j.Tt ^ . 5 5 ^m3t(D^;'6 ■ 5^** 
24. TtT'-r VU— -St 2 5. 2 63tt/27. XVU^^A 
K-3^3fe37T-r/^3 2St/3 3^^1^TL^-5)o h,\Zt^ 
■tl— 4 6:Rt/4 7. ■ 5^;'KS4 8. 

[006 6] 5 1 li^tz^T-f/O 7icA:^**L^mi O 
«-^3fe. 5 2(i3fe3?r^/<3 8;^)^^tii:^3*^^'Si§'l^§*tL 

5 3li5fe37 7'-</<3 8lZA±)*n^|g 
2(Dfi-^3fe. S Ar\t^Z^T^y<3 7t^P,ihtit^*l^m^ 50 



[0O6 7] ;AlCC(7)^:^[S]3tiii|iiSlC2O(0fi-^5t*< 
AStLfcli^[COLXTSiB^^-5o 

[0068] t^*. 3t^7'-r/<3 7a):&^|IJ;^)^t>|g1<Dfi 
■^3fe5 1 ;E)<A:tl^tLi)o CCDfi-^3t5 1 (i3t-9— 

4 6lcA:^*n^<t. 3fc-9--+iLU'— 4i(7)ftil#|Cj: 
y3fe:7T>r/^3 7/)^^)<7)^i-^3t(D^7^)^^;'S ■ :»;:K«4 8 
-^AltL. m2(Dli^3fe5 3<t^;'K^tLfc«. V 
Si 2 SS^LTXJue'^AK— 3^3fe37T-r/<3 2 Ic 
A^ ^^x-Sq 

[0069] m^tLfzm 1 a)^i^3t 5 1 li^tlgiggPl^ 
• 5J';:eS2 4lZcfcy5^';1i^tL. 5fe-y— ^o. U-iSi 

4 7(7):^[S](0^icaj|tL. 3fe-»t-^^u-iSi 4 6(D:^[a] 
icfiiiii* L^^:l^o ig*i*;lxfcm 1 (Dimtfts 1 fipfe+h- 
+^U-4i 4 7lzA±i**i*i:. 5tif-#^U-^C0flli 

y7^/^3 8(D^^IW^t>A:^^4^4;:^«1 . 5 3 //mco 

m 2 (7)^i-^3fe 5 3 (i. 5^-9— ^ZL U-^ 4 7 IzAlt Lfc 

■ i^^^AraX^ . 5 6;jma)ffi-^3fe5 1 
m^iXs x;ue^AK— ::>'3t3?T^/^3 2fc^ci:t/3 3r* 

igfS^;K^o li^S*:K/■-fi#3fe5 3^i^^t-^^u-^ 

^r-f/<3 7<n*rail-vSiiL. Ig«|i§*tifcft^3fe5 4i: 
LXihti-^H^o 

[0 0 7 0] *«/$(Zcfc*ifi, m^(o^y7^y<mms^ 

[007 1 ] (mmms) \>jlt. m i i ^^mLti:ti< 
t,. ^^B^iz^^^yji^tftm^^mcDmommm^mmiz 

mmotij^r^s^^izitm-co^mm^^mro 
[0 0 7 2] :^mmm(D^mmmt. mscommmt^si 

4 8)umC0®lS^#®<*U— tf 1 2<t 1 
3. 1. 4 8/im5fe<!:1. 5 5 A/m3ta)^;:g • ^J^j-fiSS 2 2 
^ 2 3. ;:K«^i|£l . 5 5 /ymlUT^b: 1 . 55/^m5fe(7)^ 
3^ ■ :^;:K§§2 4. ^feT^T V U— ^ 2 5 ^ 2 6 t 2 7 . x 
)U^0J^\^—Zf%yT^y<3 2t3 3^m^Xl^^o ^ 
t>ICpfeth-^zLU-lSr4 6i:4 7. -^ffi ■ 4 8 . 

^yT^/<3 7 t3 8^mi^^ZtXMy5\^<Dm^^<D 

[007 3] 5 1 (i5t37T-f /<3 7|CA:tl$ti^m 1 0? 

{i-§-5t. 5 2li3t37T-</^3 8;^)^t>ai:^*4^'51i^i*n 
tzm^<Dm%tft. 5 3fi3fe3?r-r/<3 8lcA:^**L^m 

2a)«-^3fe. 5 4(i5t377>r/<3 77!)>bt±J:b**l-S)lif|iS 
^;Kfcm2(D<i^3fe-efc^o 
[0 0 7 4] :^lzz(Di^z?T^ /<m^^m\z-'oa)m^^ 

t^AmLtzm^iz-oi^x^BM-r^o 

[0O7 5] 3t^r^/^3 7<D^<|lJ*^^m 1 CDfi 

■§■3^5 1 ;!i<A**tL*o -a)(i^5fe5 1 li3t-9— 4^3.1/ 
—$1 4 6lzA:ft*tL*i:. 3t-9— ^iU—SiiT^Sii^lcJ; 



(9) 
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[0 0 7 6] mi^^tifzm ^ <Dm^^5 Mt^m^s^p^ 
izitthmLtai^o igte**Lfcmi t7)fi^3t5 afi^t-y- 
m 2 5 3 it. 4 7 \zAm Ltz 
■ 5J^;^iS4 8T* 1 . 5 6 /^m(^fi^3fe5 1 
x;ueOAK~3^3t3?7'Y/<3 2jJJ:T/3 3T* 
lg*S^*X^o iitS**lfc^i#5fe5 3(i^-t^— :^a.Lx-^ 

[0 0 7 7] *«jS{Cj:ixff. ^5(D3te^r-f 

^1 35:^ [Ri f z lifg ^ n ^ fi^^fe 0) f»j i#7b^t£)il r- fc ^ [S] 
[0 0 7 8] immms) wlt. m i 2^^mLtj:t< 

[0 0 7 9] *^ffi^a)ptiii|iiSi5(±. me(Dtftz?T^/< 

iflKj^fil. 4 8/^ma)®ieffl#^(*U— tFl 2i: 
13. O. 9 8/ym3tib1. 5 5 A/m5fe(7)^;:fi ; »;:6S2 
1.1. 4 8/ym3fe,t1. 5 5 ju m3t(7)^3^ • 2 2 

it 2 3. jlSg^HII . 5 5 /imiaTct 1 . 55/^5fcC0^ 
• 2 4 . tftT-( V iy—^ 2 S t 2 e t 2 7 . x 

;ue^AK— :^5fe^r-r/^3 1 <b:3 2<h3 3^^i^rl^ 

^ blC3lcth-^zL U-^ 4 6 4 7 . -^jS ■ 
48. 3t:7r-r/<3 7 i: 3 8^ffll^^C«t-CJtX:^(S];bx^> 

[0080] 5 1 (i3tz?r-r/^3 7(zA:?D^;K^mia) 

fi-^pts 5 2(±3t3?T^/^3 87^^^ba3:^*tl^itIflg^tl 

fcm 1 5 sii^fe^^r-fAs 8frA:ti**L'5)m 

2(Dfi-^3t. 5 4(i3t:7T-</<3 77ttVb£l3:ta**L-&lil[g 

^*Lfcm2o{i-^3fer-fe4o 
[008 1] ca)3tz?7'-rAigi[@sic{i-§-5fe;b<A 

[0082] L^^. 3feZ?7>r/^3 7^D:&^||*^bm 1 a)fi 

^3fe5 1 A<A:^^;K^o C<Dfi-^3fe5 1 ^zlU 
4 6(cA:ti$;K^t. ^zl U-^SKOft&^lzJ; 

y3t3?r^v'<3 7*xt,a)fi-^5feco^;ti<#as • n^&^Ar e 
-^AitL. m2a)fi^3fe5 3<t^iS^tLfc^. jijueo 
A K-3f3fe:7r ^/<3 1 irA:ti**t-5o 

[0 0 8 3] mmts ixfzm ^ (om^^B 1 liitit'sajp^ 



a):firrp]a)^iz£jbitL. 3^-9— 4 6cD:^faiiz(i 

mi*L^i:LNo CCDfi^3t5 1 Ii3fe-tl— ^^U-^ 4 7[C 

[0 0 8 4] mm\z^ %z^7^/^3 a<o:&mt'^^Atit 

B 3 um<Dm2(Dmmfts 3{t. tftv—=^ 

zLU-iSi4 7lzAStLfc^. ^;:fi-5^;:ftSl4 8-ei. 5 

10 7^/<3 1 ,h 3 2 t 3 3T'igr|ii**L-S, igifS^tLfcfi^ 
3fe 5 3 \t%-*^—^zL Si 4 6 ^A:^ ^tl^ t . pfetl— 

r^-LU— 5'a)«ti^ic<i:y3fe:7T-r/<37 co^flij^SM 

L. igte^;Kfc«^5fe5 4^Lrai:^*;K-So 
[0 0 8 5] *1«J$lCj:;Kfi. m S (D^m^M^^^i^^^ 

[0 0 8 6] {mmm^ o) ut. m^ 3^mmLtj:t< 

fzmmm<o^s^^^&^\z\tm-<D^mm^^mTo 
[0 0 8 7] Ell 3 (omyj \^tftm^^mtm^ o<DMy5\^ 

tf— ^□1^-^4 63^1X4 7a)^t^yic. ^^'^^^ 

1 4 63^t/1 4 7^fflLNrL>^iSlzfe^. 
i:LT(i. WDM:^:/^A<^^f^LU^o 

[0 0 8 8] /dTfc. H1 1 1 Slxsm 1 2(D5CR:^ra]5feii*Mi& 

l3fcL^Tt. 3fe-9— -Sr 4 6S.T/4 7(0ft*:>y 
30 (Z. • ■&;:K§|1 4 6SI/1 4 7 ^ffll^r^lSL^o 

[0 0 8 9] (3116001 1) mT. ^1 4^#raL^i:;b< 

m\zmm^^o ^ffc. lUTa)SiB^lcfcl^T. KEictjfcBju 

[0 0 9 0] :^mm,m(r>%m^mt^ micommmtm 
m\z^ 1 . 4 8 ^ma)m^s.m^^mw\y—^ ^ 2 . 

1. AQum%tA. 5 3 ^m^tO^ae • 5^;*S2 2. ;fi 
:^SJ|£l. 5 5 /^mlUT^t 1 . S S ^n\%<D^m ' "^^^ 
1 2 4S.i;i 4 8. ^feT-^r VU—' $f 2 5. 1 2 6. 1 2 

40 7sr/2 2 7. xjue^;?/. K— :/3^:7T-r/^i 323^^1^ 

13 3^{i^Tt^^o *blC3fe-9— ^o-U— -Si 4 6 5.1/ 
47. 3fe:7T-f/<3 7 <t 3 8^fflL^^Z^-t?. 3^R:&^S];^)^ 

[009 1] 5 1 (i3t3?7'<A3 7fCA:tl^n'5miC0 

m-^pt. 5 2fi5t3'T-</<3 8;b^b£B:^$*^^lg^S^tL 
/cmia)(i#3t. 5 3fi5t3?T-i'/<3 7fcA:ti**i'&m 

2(Dfi-^3t. 5 4IJ3t3?7-<A3 8)^)^baJ:^$i^'Sigl@ 

[00 9 2] 5telzz<7)^:^fa]5feiitiSII::2-3)a)fi-^3fe7!)< 
50 AI^L/rig^lZ-^L^rl^il3-r^o 
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[0093] L^^. ^yT^^<3 7<D^mt^i^m^(0m 
[0094] X^ue't'AK— Z/^t^T-T/^l 33T*lil|ig 

stufcm 1 (Dm^^s 1 i*3tii«i'iSPi*3<7)^;'K ■ i 

2 4lZ^y5J^;:6*tl. VU-iSr 1 2 7 $-igT. 3fe 

^ 4 6a)&*flIllz^ifeSL^^:L^o ittM^tLfcrni 

3t 5 1 it^-^-^o. i^-^ 4 7 \ZAti t . ptth- 

^^U— 4iC7)ffli#|Zcfc y3t:7r</<3 8(7):^fS]-xSi& 

[0 09 5] mmz^ iftyT-(/<3 Q<D:&mt^ihAti^ 

^L^as 1 . S3 ^ m<Dm 2 5 3 (i. ptti— ^ 

zLU-^4 7fcAS*Lfc^. #-gS2 2T*ffi)S5feMl 2 

1 3 2{cA:ta*;K^o x^utf'i'A K— 3^3t3?T-r/< i 3 

2 T'lfflil^ tLfcm 2 5 3 it. ' 1 4 20 

K-3^3^^r>r/n 3 3T*Hf::lg*S^H-So liK^^xfe 
m2<7)fi^3fe5 3(i. ^jK^I 2 4-elll*:&{|ijlz53'SI^ 
3fer-< V U— -Si 2 2 7 $-i[^r . ^-9— ^a. U— ^ 4 

6^A:t)^;tx^o it*S^*Lf-m2<75{i-^3t5 3li5feth- 
^iU— Si 4 e<Dm^\Zj: y3fe:7TY/<3 7CD:&{|'i^S 

ML. fi^5t5 4 Lrai:h-r^o 
[0 0 9 6] {mmm i 2) ^t. m 1 5^#HBL7^i:;b< 

mizisimt^o >s:fc\ laTcoI^^a^^cfc%^r. KticijiB^L 30 

[0 0 9 7] g| 1 5CD^?5[S]3felgi|iM§|<tg! 1 4C0^:SFfpl 

1 3SIEICMX.. ®ieffl¥®«:U— tf 1 3;t)Nbjait**l 
fri&E3fe$-x;ueOA K— 3^3t3?7^/<3 2 (zAl^J-T-i) 
tzisb<D^)& ' ^)&mz3 ^xjueOA K-3^5fe:7T-f 

3 2 t%T>( V $1 2 7 <^C0Fa{CiS(-j-Tt^'5)i^^lCfe 

CCD^;S ■ ^J^;'SS2 3(i. 1. 4 8 /im5fc:5tl/ 1 . 
5 5 /^m5fefc*^ LT^;* • ^;«*fi5o 40 

[0 0 9 8] {mmm^ 3) jut. mi e^^mi^tat^ 

[0 0 9 9] ifl^i^ 1 o 1 \t.m^%m^ o ziy^^. *nA 

#10 5 \t§i%^ 1 O 7 s-w Lr L^^o illfi^ 1 O 1 it 

jtaA# 10 5^ (ifiiii^^ 1 3 1 x^mm-^ix. m^\zmm 
^ 1 fHea)3fe37T-r/<iiiPs§&i 1 1 , 1 X 8 ^fe^^-nsfi 1 

2 1 A<ff AStLTLN^o 

[0 10 0] cco3t<Ej^vXTAT*7:^py3feii 



[0101] igfi^ 1 o 1 icfct>Tfi. T-y-n^m^x 

5iS^i^*n/cfI'^3feaSl 0 2<bLTC0 1. 5 6Aimiti 
SftU— tP;b^^(^£±J:fci5fel±. 3t37r-ri'<li'l'§ISl l l (c 
cfcyigifSLfeS. eJS^I 3 1 <!: Urg* 1 O km(7)v 

J!}DA#1 0 5T'liS3fe«1 07^Lra)pin- 

[0 10 2] ccDcfcdic. 3fe:7T>r/^ii'i"isi 1 1 
i^tt;!)M#^n^o ^\z^ ms(D%-:Pr^^^m^^^^^m 

til*. fi-^^tAStSP^O. 9 a fjmmf^LXl^^fzisb. 
^«^3t^DA:^3t»;^)<:*:&u^ii^^cta^^f^^:$l^i^^4;^)< 

[0 10 3] (USS^qi 4) lUT. mi 7^#ggL^i:;b< 

[o 1 04] iH^i^i o 1 lifi^3fe;7Si 0 2<bS3tSi 
0 3^^;« ■ 5J';«SS1 04i:^LXiS^). AdA# 1 0 5 
1 O 6 1 O 7 ■ 1 O 8 

t^^LXl^^o itlt^l O 1 <b*aA#1 O 5 t\t^ B 

j^^i 3 1 xmm^H. m^\zm^<Di^Ht^<DMyj{^^ 

m^lm^ 1 4i: 1 X a^^m^^ z i ttm^^Hxi^ 

[0 10 5] C(7)3fefEi3^vXTA-e7:^P^3fcfi 

[0 10 6] mm^^ o 1 ^c^3L^T^i. T:^a^<i-^-c 

^mUmttltzm^^^^ O ZtLX<0^ . 5 6jum# 
a^*U-tF7^^^^<7)£±l*3fe^i. • :^;:fitf 1 0 4^igr 

Si 1 4lZ^yigi|iSLfc^. eiSISl 3 1 «t LT:^^ 1 

<DTi-n^m^^\t. AaA#1 o 5-e(i^3^ ■ :^^';:fi^§&1 
OQ^mx^ S3tSl O 7 <t LrcDpin-PDfrrSife^tu 

[o 1 0 7] JtiDA#i osicfciNTfi. v^;ufi-^ 

r*3iJt^iS*4x/c«-^3fe/« 1 O 6 <t LX(D 1 . 5 3 

tf;!)^b(7)ai:^3t;^)^ ^jIS ■ 1 08lzfc 

l^T1. 5 6 ^m5fe<b^;1^*4xfK3&»1 3 1 LT(7)g 
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